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Risk management in radiation protection

Identify the hazards

Decide who might be
harmed and how

Evaluate the risks and
decide on precautions

Record the outcome and
implement

Review your assessment 
and update if necessary



Risk assessment for the introduction of Ru-106 
eye plaques in brachytherapy for eye tumours
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Step 1: identify the risk
 Ru-106 / Rh-106 => Pd-106: 

Ru-106 is a pure beta-emitter (ßmax: 3,5 MeV) with a half-life of 371.5 days that
decays to Rh-106, its daughter with half-life of only 30 s, so there is secular
equilibrium after only a few minutes. Rh-106 is also a pure beta-emitter but its
decay is followed by emission of gamma-rays from deexcitations of its daughter-
nucleus Pd-106. These gamma-rays can be used for detection.

 Sealed source, reusable up to 18 months: Needs steam sterilisation after 
application (max. 50 cycles)

 Produced with nominal reference dose rate of 80 mGy/min. 

(tolerance from -10% to +60%). 

 Application time: 3 – 7 days

Risk: external exposure
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 Equivalent dose rate around the patient ?

Assumptions: Source activity: 20 MBq , shielding: 1.5 cm tissue 

Estimated equivalent dose rate due to γ-radiation: At 10 cm: 55 μSv h-1 

At 30 cm: 15 μSv h-1 

At 1 meter: 1 μSv h-1 

β radiation is completely absorbed by the patient

Step 2: Who might be harmed and how



Step 3: Evaluate the risks + Decide on precautions

Radioactive encapsulated source:

• Provide shielding for source and workstation 

• Lockable storage

• Symbol of ionizing radiation: designated area

• The necessary protective equipment is 
present: tweezers to manipulate source, 
source and sterilization container, .... 

• Emergency procedure present + contact 
details of who to contact 

• Regular leak/wipe tests to verify the integrity 
of the source ...

New medical application: 

mandatory commissioning = approval of type of 
source and testing of safety devices

Quality Control (QC) = 

 calibration test of the source: medical physics

 intactness encapsulated source: health physics
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Step 4: Record the outcome + implement

Doserate during manipulation of the source

Dose rate during cleaning of the source © UZ Leuven



Step 4: Record the outcome + implement
SOP: integrate in the total medical workflow



More information?  niki.bergans@kuleuven.be

Thank you


